We take any binormed space (E, . 1 , . 2 ) such that (E, . 2 ) is a Banach space and the norm . 2 is finer than the norm .
Finally, we give an example which shows that our characterization of strict differentiability given in Theorem 12 is more general and more adapted for application than the one given by Zili Wu and J.J.Ye in [2] .
An Introduction to Generalized Clarke Subdifferentiability
In this paragraph, we briefly review some basic notions and results established by Samir Lahrech and related to the generalized Clarke subdifferential in binormed spaces. For the detail, see [1] .
We shall be working in binormed space (E, . 1 , . 2 ) such that (E, . 2 ) is a Banach space and for some c > 0 . 1 
The Clarke subdifferential of h 2 atx with respect to the norm . 2 , denoted ∂ 2 0 h 2 (x), is the subset of (E, . 2 ) given by
According to [3] , the generalized Clarke subdifferential of h 2 atx with respect to the pair of norms (
, is the subset of (E, . 2 ) given by
Notice that the Clarke subdifferential
If Moreover, h 2 is locally Lipschitz aroundx with respect to the norm . 1 
In particular, if we take . 1 
Topological Properties of Generalized Clarke Subdifferential
Our goals in this paragraph is to give some topological properties of generalized Clarke subdifferential. For this, we introduce the notion of locally Lipschitzian mappings with respect to the pair of norms. We say that h 2 is ( . 1 , . 2 ) locally Lipschitzian aroundx if for some nonnegative scalar K, one has
for all y, y close tox with respect to the norm . 1 .
The following summarizes some basic properties of the generalized Clarke subdifferential. . 2 ) , E)) in the following sense: if x i and ξ i are sequences in U and (E, . 2 
converges to x with respect to the norm . 1 , and ξ i converges to ξ for the weak topology
Proof. Let x i and ξ i be sequences in U and (E, . 2 
x i converges to x with respect to the norm . 1 , and ξ i converges to ξ for the weak topology * σ((E, . 2 ) , E).
By the upper semicontinuity of h 0,1 2 with respect to the norm . 1 , we deduce that h 0,1
Relation to Taylor Derivatives And Generalized Subderivatives
The main result of this section will be that if
2 ) strictly Taylor differentiable atx. By B 1 , respectively, B 2 , we denote the unit ball in (E, . 1 ), respectively, the unit ball in (E, . 2 ). Let h a map acting from U into a Banach space (Y, . ), and let x ∈ U. We shall say that h is ( . 1 , . 2 )-strictly Taylor differentiable at a point x if there exists a continuous linear operator from (E, . 2 ) to (Y, . ) denoted ∇h(x) such that for each v, the following holds: 
Proof.
Assume (i). The equality in (ii) holds by assumption, so to prove (ii) it suffices to show that h is ( . 1 , . 2 )-locally Lipschitzian around x. If this is not the case, there exist sequences {x n } and {x n } converging to x with respect to the norm
Let us define t n > 0 and v n via x n = x n + t n v n and v n 2 = n − 1 2 . It follows that t n → 0. Let V consists of the points in the sequence {v n } together with 0. Note that V is compact in (E, . 2 ), so that by definition of ∇h(x) for any ε there exists n 0 such that, for all n ≥ n 0 , for all v ∈ V , one has
But this is impossible since when v = v n , the term h(xn+tnv)−h(xn) tn
has norm exceeding n 1 2 by construction. Thus, (ii) holds. We now posit (ii). Let V any compact subset of (E, . 2 ) and ε any positive number. In view of (ii), there exists for each v in V a number δ(v) such that 
This establishes the limit condition of Proposition 4 and completes the proof.
2 Characterization of ( . 1 , . 2 
)-strictly differentiable mappings via various subdifferentials
Assume that all the hypothesis of paragraph 1 are satisfied. Let f be a real function defined on E. Assume that f is (
We briefly review some basic notions we will use.
• The Clarke derivative of f at x in the direction v with respect to the norm . 1 is
• The Michel-Penot derivative of f at x in the direction v is
• The upper Dini derivative of f at x in the direction v is
while the lower Dini derivative of f at x in the direction v is
• The modified upper Dini derivative of f at x in the direction v is
while the modified lower Dini derivative of f at x in the direction v is
By replacing 
Therefore the above subdifferentials have the following relationships:
Note that f + (x, .) and f − (x, .) are positive homogeneous. If they are subadditive then ∂ +,2 f (x) and ∂ −,2 f (x) must be nonempty. In this case ∂ +,2 f (x) and
Proof.
Since f is ( . 1 , . 2 )-locally Lipschitzian around x, then it is . 2 -locally Lipschitzian near x. Therefore, by (Proposition 2.1, [2]), we deduce the result.
To derive the result, it suffices to prove that
) and g 0,1 (x, .) are respectively the support functions of the generalized Clarke subdifferentials ∂
Hence,
Thus, we achieve the proof.
Recall that a ( . 1 , . 2 )-locally Lipschitz function f defined on E is said to be regular at x ∈ E with respect to the norm . 1 if for all v ∈ E, the usual one-sided directional derivative
This means that if f is a ( . 1 , . 2 )-locally Lipschitz function around x, and if moreover, f is regular at x with respect to the norm . 1 , then the generalized Clarke subdifferential ∂ 0 1,2 f (x) is reduced to the subdifferential ∂ 2 f (x) in the sense of convex analysis given by
proposition 8 Let f and g be two ( . 1 , . 2 )-locally Lipschitz functions around x ∈ E. Assume that f and g are regular at x with respect to the norm . 1 .
Proof. By Proposition 7, it suffices to show that
Let v ∈ E. We have
It is known by Proposition 4 and Theorem 5 that a real function f defined on E is ( . 
Thus, f is . 1 -regular at x. Using the same argument, we deduce that −f is also . 1 -regular at x. Conversely, if f and −f are both . 1 -regular at x, then by Proposition 8 we have [2] cannot be used in our example. So, our characterization of strict differentiability given in theorem 12 is more general and more adapted for application than the one given by Zili Wu and J.J.Ye in [2] .
